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O (57) Abstract: Reduced FK228 represented by general formula (I) or salts thereof; histone deacelylase inhibitors, transferred gene 
fs| expression potentiators and reactivation promoters comprising these compounds; and drugs containing the same as the active ingre- 
O dicnt, wherein R 1 and R 2 are the same or different and each represents hydrogen or a thiol-protective group. Because of having a 

O potent histone deacctylase inhibitory activity, these reduced FK.228 and salts thereof are usable in preventing and treating various 
t 



diseases in which deacetylation of histone participates and gene therapy for these diseases. 
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MjcmFK 2 2 8%&VZ<D%& 

5 tg|f£o 

&T-&a (M.S. Finnin £>, Nature 401, 188-193 (1999)) o *»38fc)U 

f->«3g©S'>#tttts tX h>8&# (H2A. H2B, H3MH4, #2 
3ThXh>) iCs 1 4 6 b p©D NA# 1 . 8@fe*S«:**(*^fc? 

DNAfcffiSftfflTSClfcfccfcDs tX 
15 h>©7-fe?\Mbti\ k^h>7Wh7>X7x7-B(OMW7"b^l' 

iMS£*iTV»*o tx rXDTMz^Hbfcfcx tx w^MN5fc©jMift£ 
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■e«*tl*fli£» (i^TFR 9 0 1 2 2 8Vmt*>^5) B\ tZh^T*?- 

— is + & (M¥7-6 4 8 7 2^m H. Nakajima Ex 
p. Cell Res. 241, 126-166 (1998)) . aft*Tf fc*a©35«*ft*0t^ h> 
r7tf7- em*»J#l&£2ftT^£#s FR 9 0 1 2 2 8Wlis txh> 

10 Mn5l«J«t&^o FR 9 0 1 2 2 8tffftt> ttn^J^y 4 MS 

fc&iillOlttfctx J:t)^*t^ hV^T'-fe^^— KffliF?Stt*W-r5^*I 

&&tffcM*Sfb£*fr feast* h^r**-*— ^Pfi«#j*«ift-r5ci:fc» 

*mwmt>&, ±mE®%Mf£T%fe&mi&&mvftm%:s fr9o i 2 2 s 
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(6) & (IV) UdS^D^^^^^U^AJSCl-rSltt^TKtt* 

& (iv) fl3-&»t:i3&ft^^^7-f K*s^*pas-raxg*^tts ±13 (5) ib 

(7) ±tE ( i) - (3) ©v^rn^cl3«a)^h^*fcii J e0tt*e»aat:^ 

(8) UT* ±1B (1) - (3) m*rft*M3«©ft£»£fcfc« 

O) iwttt. ±fB (i) - O) ©^■rtb<pfcB«©fls-&«*fctt j e 

(10) g|£T-&3±iB (9) H«©*A«fi-?©»IBil3i«*&ttllffittft« 

i5 mmo 

(11) BX#*fi?tt)Ml-Cfc£±fl3 (10) fBtt®WA*fi?®8Btt9My 

(12) isaifliiftr^raa©, ±13 (i) - (3) ©v^rn^tfBsK^b^**: 

(13) EXADKIMJI®, ±13 (1) - (3) <D^1TtltPtZffim<D{b<&VQ§Ltz 
25 ( 1 4) ii^^0^^^■ : ?^^C^V^T^^S^nl>^)©T*$>S, ±13(1 

3) t:ia«©^i&o 

(15) Ms &^&g£IU «3x^#^ * ; E»^-7-fe5 7\ 

5 



WO 02/06307 



PCT/JP01/05954 



ftm%ft\±¥mmmmmtftm®Mm<Dtztb<D s ±« (i) ~ o) ©^m^t 
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fcfc PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, Second Edition, T.W. Greene, 
5 P.G.M.Wuts WILEY-INTERSCIENCE IzBMZ ftT^%&®mmmMtm^tiZ> * 

±b^ (i) (Dfc&m±, tt&xm¥%*v-m%&z*r)<^m&K& 
v*ftb0mG®b£®%M(omm£'g£tiZo s&i^ a (i) fb^tatts* 

15 > JKttttttlinff JMb*5RB*fis Bfc® 

*»«a©a (i) fc^ftfcfc. -a cud t^ns^ (fk2 2 8) 

FK 2 2 8 3-*-)Vi££ffiT%>Z.t&TSZ> HI©*$glJBfc^%£lftffl 
25 l / TFK 2 2 8^-;i/#fct>^3) o 

©FK 2 2 8 ^;t-;i^©S^£&fcJ\ FK 2 2 8(DVX»7j Ktt^^HSf 
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15 $FK 2 2 8t;ttlM-WTt\ 15^ b < tt^®t?-«iS 

-n iv, y^;i/7-f K«S^©<b^»»;^«f^*»asi 0, SHl©^, 

@flosft*x #^m«-fe>^-N in, s s^cdmttis *&#jrq « 

20 £&tt*©fflti\ &»<0«&§TCfc!K A^Wi&Tfc£o 0ijx.tfs FK2 2 8©3i 
ftittftO-o-C»SFR 9 0 1 2 2 Ztl*£.m\,oZ>Wt^?^ 

u * a a e jr r « m* « »«H**ftT r p * ^ e> s m 

iRf ZCtt&^X'&ZZt&'ZBZo FR 9 0 1 2 2 8 t!f?££jg b 5 2> 4? D 

25 »>AWB 9 6 8 (FERM BP- 1 9 6 8) ifimfbtlZo FR 9 0 1 2 2 8 
&m££bmfomizl±&£¥7 ~ 6 4 8 7 2^ftm£&M<D£#*)k:^TMWi& 

mmfrt>nz>ztft-z%z>o FR90i 2 2 8Ws ^^m^^x^x-^^t 
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U5&X\ FR 9 0 1 2 2 8#«*£*L$**P*;^^y 

O&X, ^J$&£VW±^$©FR 9 0 1 2 2 8 «fc 2: fc^'l"? & 3 o 
FK2 2 8tt s ^^©^^^J:D^^s i^t^i:^t^§o J; DM 
5 ffcftfcfcj: Khan W.Li, & C«fcoT^£*lT ^££8 (J. Am. Chem. Soc, vol. 
118, 7237-7238 (1996)) fc2pCT§^T& - § £<> 
#2gf$CDFK 2 2 8^^~;i/^CO^ijC7)^iis R'&J^/tfc&R 2 ^;*- 

u y h\ - hn^>>^;i/^D y h\ £=j u;i/^n 'j b\ t:n y;u^D y b-N- 
b\ t> h y/M*-;i>£n y b\ v;/b ;i/^n y b\ 

%M^M±£&®&ffiX&Z> (PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, Seco 
nd Edition, T.W. Greene, P.G.M.Wuts WILEY- INTERSC I ENCE ) 0 jyfc&£-0*J£ 

y-;ucD#^Ts 3om 2 5Vx^^^^ztiz^y)^^^-~)vm^U 
25 hu ^b y ^A^^^rv^n^cD^TT* i o^^Ms-rscit^cfc 
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msau MitwiSM (apl) s m&mmmitiiZ) otz^cD^mm 
io (0y*.«s j&m> mm, Mm, wm, w, mm. 

15 mm, &ft&m<b&, m&mmtjm, im«mm&z) ; 

mM&fo&ya (Witt* Tziju*?/ux-7%if-yXs 7irvvi*-**i/z 

MP, rhKHt**«, fflgra&fcs^ M¥S* 

K<z>ia*fi«* («»j^tfx ^-^x* h^fcftisrf a 
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MtflMb (ALS) s £J:iMMBKM«) ; 

MfttHrtO > iit^ JHftttlfes iMMk -Miitfg^ (T I A) , 

#£f§ mmm ;mmmm wz.&s v-jva^ « 
&mm (mm, mn^mm, *mmmm. *«tv 

25 jft»T«J8U Wt«) ; 

BftS&JA (fllAfcJU M^ibs r^o-AttWMMk *IMft«ft& ISC 
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mm&m aufcfiu tfx-^-ssii, *mx-in/>fi« 
#) ; 

ft) ; 

10 B&**J:V-b1f y-*ftS ; 
rs^v ; 

JffiffiS*^©£llJfli^ll^i83l1"Sx S&ti (09*. tf* '&■>_ Ms Ms $Hb^& 
15 if) ©jftjfiiffilSiWS ; 

20 ir) c«t a sisjbc: m#>s joJivmnm) ; 

artPSs *lff]ftftft (BS3*«tfO s ^Mifcs 6«tt*x 
Sis ffl^f**^ Mfcz>:p/i/*y*«) ; 

25 &&vt:fl&©^si mz-tt, mmn. mm&, m^fe, jen& 
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nitxiJrVKr^ SBM«^> (0112. If > MfiRSCs * 

b h&^£^;]/X (HIV) Jft& AIDS ; 
10 *W N £tc&9m&ffi££Zs JB*tt*«*J:W^nW h% 

7^ o^m&mvmwMMts Mfc^^^mfc&vmAzti 

>f2s £v N ->^>^»©S&tJlfflBS{c^^X^^^j;^^A^tife 
25 ^at^OfSSAiCI (iMl/>*>>^) ©fl?B§i£&i*U «RB§B:MfM?«tt 
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ibfcti^fe * fct jrb&j t fc b r r z *® 
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10 MJU^OSttfr* (002. fcf »J*V-A&) #«F£lA^o 

^©^hn^c **v^ttft#*fc*l8Bi©»Aafi^F»»lial#Jfta#■r 
mm t* ©e«s *fc»A£ftfc*ft*©*s«B 

^CD»A^DNAt7^^>^*s*t^e,Jx*a SSae^O^Ailb-C^ SMffi 

5-7;i/^D^h^>> (5-FC) (DtniS^tt^<0*^»^T&S->b^>x 
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fatsos %tz, »*^tt*©w»fcj;DN asibisiafi^oiittftaftJiai** 

£ C £ J; o T /£#©3l&^£^#>S £ i: #T # £ o 

(MtfIL2 N IL1 2 jfifc^) , y>^-b>^^^ (K-ras7>ft 
KM! : FR 1 3 5 3 1 3 ©§ffi 




FR901228 

Mol. Wl., 540.70 



FR135313 

C24H 38 N 4 0 6 S 2 

Mol. Wl. 542.71 



«ffi¥7 - 6 4 8 7 2^&#CDIfli$«i;T«^ »K£ftfcFR9 0 12 2 
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SZtti%%) r Mt LXm^fzo FR901228 ( 5 1.6mg, 95/zmol) , 
7jc (4 0ml) j3<fctfT-fe h-hU;i/ (10ml) (DM&toks *J***\/4 b 
Hl/(4 12mg, 2.6 6mmo 1) £8&iPU at-»ftIUfco jKSfc 

5 2 0 %r-feh-b«j;i//o.05%hU7;i/^P^7R^r*s ^m^50%r 

Hr h- h U;i//0. 0 5% h U 7;i/^P^7k^T*^tt^tifT^^fc) o 
Bmt>&MZ^?Z>mfr*®$l[., MibTFRl 3 5 3 1 3£M*h 

hxntz (14.8mgx 16*2 8.7%) 
^-NMlMSOOMHz, DMF-d 7 ) 8:9.35 (1H, br s, £&Rjffe), 8.15 (1H, br 
10 d, J=9Hz, ^nltfe), 8.01 (1H, br d, J=7Hz, £&nTfg), 6.83 (1H, d, J=7 

Hz, 3^^rJ^), 6.81 (1H, q, J=7Hz), 5.72 (1H, m), 5.61-5.54 (2H, m), 4.6 

0(1H, dd, J=10Hz, 5Hz), 4.55 (1H, m), 4.15 (1H, dd, J=9Hz, 8Hz), 2.97-2. 

88 (2H, m), 2.73-2.63 (2H, m), 2.55 (2H, m), 2.44 (1H, t, J=8Hz, £&qj 

m), 2.34-2.27 (3H, m), 2.20 (1H, m), 2.08 (1H, t, J=8Hz, £1&nrt&), 1.7 
15 2 (3H, d, J=7Hz), 0.98 (3H, d, J=7Hz), 0.95 (3H, d, J=7Hz), 0.88 (3H, d, 

J=7Hz), 0.87 (3H, d, J=7Hz) 

MS m/e 6 5 4 (M+TFA) 

g mt^comm\±s tib^t^ h p l c c & o xmm u ft D 

HPLC^ft 

20 : YMC-PACK ProC18 (YMC Co., Ltdk 4. 6x15 Omm 

mm : 5 o%r-fe h-h y;v/o. o 5% h »; 7;i/^ni^»2fc?S* 

^ : lml/# 

#tti : 2 1 4nm, 2 5 4 nm 

ftftl$m:4. 0 1* (mf8*R©FK 9 0 1 2 2 8*K0>«»«Hlli±4. 2 7 
25 #) 

mm ■. h >r7t?7- tfts^©ite 

(K^Jltf^bfcFR 1 3 5 3 1 3®S©t::* h V^-te^—eiSgiStt 
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i . gut*;** ■ mmm 

(1) mm 

5 ttHBtt* 2%©FBS*^*rESi§ilb (Flow laboratories WftE Sftifi 
fcBf-SO "Cs 37"C, 5°/oC0 2 ^K-I^lbfeo 

( 2 ) X*j 

mm± h U * AttflttWIIttJ; *K [ 3 H] r U £ Att Amersham a«t D 

10 (3) 

'J^A*^77-(pH6. 5) : 1 OmM Tris-HCl (Sigma #) N 
5 OmMMMt r U *A (^#^fb#tt) ^ 1 %T r i t onX - 100 
s lOmM (*#fl3*tt) s 8. 

15 »^77-(pH7. 4) :.10mM Tris-HCK 13mM ED 
TA (Sigmatt) 

HDA^y77-(pH7. 5) : 1 5mM .U >»*U* A (**Ms*a) , 
5%^U-fen-;K 0. 2mM EDTA 

(4) [ 3 H] T-fe^;Mbt* r>©IM 

20 hvfr-fef^-^oSItt^ [ 3 H] r-fe^Mbfcx h>fciu I* 

1 O 8 i0FM3A» (5 OmlCE S $0. 5mCi/ral© 
[ 3 H] *»*r V*At5mM<DmMi'bV$S><Dft&TT\ 3 7 °C, 5%C 

>H^ft»tB-r*Ckt: < fcD««Ufc- ftSfftlliSttttO. 4 5/zCi/mgt 
25 * r >*Cfcofc c 

(5) j(BWa«k t)©b^ h>^>^^S©«iiB 
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(M. Yoshida t> s J. Biol. Cheia. 265, 17174-17179 (1990)) 0 lxl 0* M<D 
[ 3 H] mm± b V l)AtilbfeFM3 AM^dUKU PBStlTOL 
fro ftj*bfcJBB*lmlcD*^bfcUS/X^y7r-CHI«IU ^>x*^ 

y^if-^»L£o i o o oia^-c i o&m»fo\sX&zmibtc&. 

£k»t) ^j&D^.. 4°C-emP^Ibfco 011^15, OOOISfe 5# 
K&ftU ±i^Mbs iftfc lmlOT-fe h>£j&Px., -Bfc-2 0°C£5fcS 
Ufeo ttJStt&ftJHMtfl'e 1 5, 0 0 01^ 1 0dH»&btll|iRl/««l* 

10 tffco 

(6) «HliS^&©ffit^ hV^T-fe^^-^CDtttB 

h't^lI"Cl^IbfeFM3 A$Bf& (ES^*fe4L£lxl 0 6 i/ml 
omm) £x jgifrfcTHUKU 4 Oml0HDA^y77-C»Ibfco 113$ 
15 ^>X*^^1f-Tifc#U£^ »^^ 3 5, 0 0 Oxg-c 1 0#Ri& 
/fr-r*£*:fc:J;!?IIMfcU 1 M1^W2 0ml ^tt^ ^»bfco S^U 

fcas?*%s MWb, m>b?zzhz&t)mw&mtomtL, encase 

20 4 L(:^btIlfbfco 3S*f*ttN HDA^^77-t?Mftbfeo DEAE- 
■fe^D- X (DE 5 2, 2 5x8 5mm, Whatman #) fctfU 3 0 0ml©N 
aCl©'J-7-^7^x>h (0-0. 6M) tiffibfco txt>>f7-fe^ 
^— £r£tt&, 0. 2-0. 3M<Z)NaC l«£BKCS/>^tr-^O^tti:b 

25 l££*lfc 0 

(7) >r >tf hn r >T*^;MiiRji& 

4^1© [ 3 H] T-fe^Wbt* h> ( 2 5 0 0 cpm/5/ig) 
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±tmmmiz'<fc-izmmistzFiL 1 3531 3W0x^y-;i/iii// 1 ^ad 
scm^nfe [ 3 h] imi©^x^;i/T'Wimbs *©o. 9 

5 ml* 5ml© h;v^>^>^U-^3>^C»tfifeMtStt^»Ufco 
(8) 

(f-:*-;i>flO tftSFR 1 3 5 3 1 3»K^ I C 50 iit 1 ng/m 

FK 2 2 8©ffl7cfli Tft*:£ (I) fb^tk 9 0 1 

) 2 2 8M<Z>Sts« 3 5 3 1 SfcB:*n& 

i©S9j> j3Avftffitt&ft* kb** mmm&mms ^^^^7, sum 
ft & 0 

*|g0^ii> B#^ajP<*ftfcttBI2 0 0 0- 2 1 6 5 8 44S«i:lT*^ 

25 
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